Tumor hypoxia and metabolism -- towards novel anticancer approaches.
The transcription factor hypoxia-inducible factor-1 (HIF-1) facilitates the induction of enzymes necessary for regulation of biological processes required for cell survival and the acquisition of an aggressive and invasive phenotype, such as regulation of the intracellular pH (pHi), anaerobic glycolysis, angiogenesis, migration/invasion... In this presentation, we will highlight some of the HIF-1-induced gene products - carbonic anhydrases IX and XII (CAs) and monocarboxylate transporters (MCTs) - which regulate the pHi by controlling export of metabolically-generated acids (carbonic and lactic acids). We reported that targeting these pHi-regulated processes through inhibition of either HIF-1-induced CAIX/CAXII or HIF-1-induced MCT4, MCT1 or Basigin/EMMPRIN/CD147 chaperone of MCTs, severely restricts glycolysis-generated ATP levels and tumor growth. In addition, we demonstrated that the Myc/HIF-1-targeted glyceraldehyde-3-phosphate dehydrogenase (GAPDH) catalyzing a key step producing the NADH cofactor, activates the Akt pathway, thereby upregulating expression of the anti-apoptotic Bcl-xL. As a consequence, high expression of GAPDH contributes to tumor aggressiveness, in particular in the context Myc-driven B lymphomas. We propose that membrane-bound carbonic anhydrases (CAIX, CAXII), monocarboxylate transporters/chaperon Basigin (Myc-induced MCT1 and HIF-induced-MCT4) and GAPDH that are associated with exacerbated tumor metabolism, represent new potential targets for anticancer therapy.